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Background: Adolescence and young adulthood can be a period of significant and unique life 
changes in which competing demands and challenges distract from disease self-management. 
Specific challenges related to the way individual services are configured can also limit the 
support available. This paper presents a discussion of healthcare service support for adolescents 
and young adults, using type 1 diabetes as an exemplar. 
Design: Discussion paper. 
Discussion: A wide variety of issues at the bio-psycho-social level of the individual, health 
services policy and practice pose challenges to effective health support for adolescents and 
young adults. Inter-sectoral, multilevel and multicomponent opportunities are available to engage 
and empower young people to be part of change and accountability mechanisms, and to 
transform the support available and outcomes achievable. A priority research agenda can benefit 
patients, families and their communities. 
Conclusion: Future policy and practice development may assist clinicians, service providers and 
managers, policymakers, non-governmental organisations and community groups to deliver more 





What is already known about the topic? 
• Multiple issues affecting adolescents and young adults can deter self-management and 
contribute to deterioration in health in young adults. 
• In young people with chronic conditions such as type 1 diabetes, this can accelerate onset 
of disease complications and co-morbidities. 
• Current service models often fail to acknowledge or address the unique needs of this 
population. 
What this paper adds: 
• Adolescents and young adults need age-specific services co-designed to engage and 
empower, staffed with clinicians with expertise in relevant communication as well as 
clinical skills. 
• New technologies should be adopted to address the challenges of provision of specialist 
services over distance, providing remote teleconference support for both patients and 
clinicians. 
• Expanded national clinical guidelines and standards will support clinicians and promote 
equity in service delivery. 
The implications of this paper: 
• Without service innovation, the deterioration in health seen in young adults with chronic 
conditions as they transition from childhood to adulthood will continue, wasting the gains 
accrued in recent decades with the focus on children’s services. 
• Greater transparency and use of clinical indicator data can inform and support service 
planning in line with community needs. 
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• Greater alignment of services to the needs of adolescents and young adults, and greater 
support for clinicians in meeting these, offer opportunities for both improved young adult 
outcomes and better staff satisfaction and retention. 
 
KEYWORDS 




THE WICKED PROBLEM OF ADOLESCENT AND YOUNG ADULT HEALTHCARE  
Young adulthood can be a period of significant and unique physiological, psychological and 
social upheaval (Arnett, 2004). The challenges experienced during this life transition, of 
becoming a mature adult, may distract adolescents and young adults with long-term conditions 
from effective self-management of their disease. Engagement with healthcare services, essential 
to support management and early detection of complications of diseases such as diabetes, for 
treatment initiation, regular monitoring and secondary prevention, has been reported as 
inconsistent internationally (Hynes et al., 2014; James et al., 2014b). High rates of unplanned 
healthcare contacts have been recorded for many, commonly, in diabetes, for uncontrolled blood 
glucose (James et al., 2014b; Perry et al., 2017; Redberg, 2014). Risks for premature morbidity 
and mortality are consequently increased (American Diabetes Association, 2011; James et al., 
2014a). 
Australia offers a wide range of opportunities for service improvement, many of which might 
also be relevant to consider elsewhere. It offers opportunities for change in healthcare systems 
around models of transition and transition preparation; in adult-based models of care; in primary 
care; in communication and healthcare technologies; and in specialist expertise to better enable 
such support. Changes to state and national healthcare policy could also facilitate patient-centred 
data-sharing, to enable national quality monitoring including of access to subsidised diabetes-






Healthcare systems for children and adults are administered separately and employ different 
models of care; the responsibility for managing the transition between them is seldom clearly 
defined. Not surprisingly, paediatric and adult systems differ significantly in their approach and 
provision of healthcare. In paediatric services, consultations and management approaches tend to 
be holistic, with an emphasis on behavioural and developmental issues. Treatment goals are 
commonly developed and monitored in a manner that acknowledges the complex interplay of 
physical, psycho-emotional and social influences of home, school and social worlds; 
parents/guardians are typically included. However, paediatric services and family-centred care 
tend to become increasingly unsuitable for adolescents in view of their increasing desire for 
independence. 
In contrast, consultations in adult care tend to be of shorter duration, typically focus 
predominantly on medical issues and avoidance of future complications. There is an expectation 
that patients will make rational decisions and take responsibility for mature individual behaviour, 
treatment and health information access choices (American Diabetes Association, 2011). 
However, decision-making during adolescence and young adulthood is not always future-
oriented and logical, as illustrated by the health risking behaviours that can be a feature of the 
age. Ongoing neurocognitive development of the brain’s pre-frontal cortex also means that 
executive function capacity remains immature often into the mid-twenties, with significant 
implications for self-management (Blakemore & Choudhury, 2006). The assumptions of adult 
service providers and their adolescent and young adult patients may therefore be mismatched, 
and hence may serve young people poorly (Australian Type 1 Diabetes Guidelines Expert 
Advisory Group, 2011; Nakhla et al., 2017). 
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The importance of this transition period has been flagged internationally through, for example, a 
United Nations General Comment (American Diabetes Association, 2011; Patton et al., 2016; 
United Nations Human Rights, 2019). A comprehensive age-specific program to manage the 
transition process to adult-based healthcare may be a solution to afford young adults the 
knowledge and skills they need for informed health decision-making around disease self-
management behaviours, problem solving and active collaboration with the healthcare team 
(American Diabetes Association, 2011; Perry et al., 2010). 
There is international agreement that the transition process of adolescents and young adults with 
type 1 diabetes (AYAT1D) from paediatric to adult-based diabetes healthcare systems should 
occur in a purposeful, structured and collaborative manner (American Diabetes Association, 
2011; Australian Type 1 Diabetes Guidelines Expert Advisory Group, 2011; New South Wales 
Agency For Clinical Innovation, 2013). Structured transition programs, consisting of procedures 
and guidelines to help patients prepare and transfer to adult care, have been shown to result in 
better outcomes than unstructured transfers, including lower HbA1c at first adult visit, fewer 
acute and chronic complications, and less loss to follow-up care (Garvey et al., 2012; Lane et al., 
2007; Logan et al., 2008). However, few diabetes services conduct or evaluate transition in a 
systematic and rigorous fashion (Campbell et al., 2016; Hynes et al., 2014). The challenges in 
bridging two separate health models of care and two distinct busy healthcare services have been 
described for numerous diseases (McDonagh & Viner, 2006). In Australia in 2011, only 26% of 
young adults (aged 18-24 years) with type 1 or type 2 diabetes reported knowing to which adult 
diabetes healthcare service they were being transferred, and almost half (49%) had never 
discussed transition from a paediatric to adult diabetes service with a healthcare professional 
(HCP) (Diabetes Australia, 2012). 
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Transition preparation models 
Healthcare services need guidance in delivering transition support; to facilitate formulation and 
implementation of local policies and procedures to translate guidelines into practice, to improve 
transition readiness. Establishment of service standards could improve equity of access across 
this patient population. In Australia and Europe, exemplar diabetes models (the ‘Sweet Diabetes 
Transition Program’(Bowden et al., 2009; Sequeira et al., 2015) and SWEET: ‘Better control in 
paediatric and adolescent diabeteS: Working to crEate cEnTers of reference’ (Danne et al., 
2012)) of transition services have been configured to meet local needs. Key components of the 
models include multi-disciplinary HCPs with diabetes expertise, timing flexibility, assignment of 
a transition case worker, choice of adult diabetes healthcare provider, and substantial preparation 
and coordination, with young people involved in directing the transition process (Patton et al., 
2016). After-hours crisis support is crucial (Farrell & Holmes-Walker, 2011; Government of 
Western Australia, 2019; Victorian Government, 2018), and might prove cost-neutral or even 
cost-saving. HCP training standards and service accreditation are important considerations, and 
electronic health records facilitate cross-service communication and longitudinal evaluation. 
Adult-based models of care 
Mismatched assumptions of adult service providers and their young patients may result in young 
adults coming to be regarded as ‘difficult’ or ‘non-compliant’ patients. Addressing their needs is 
too often relegated to the ‘too hard’ basket’ Few potential solutions have been proposed (James 
et al., 2016a, 2016b; Perry et al., 2012) and there is little evidence of effectiveness for 
interventions in adult-based services at improving clinical, behavioural and psychosocial 
outcomes amongst AYAT1D (O'Hara et al., 2017). Young adults seek open communication and 
care coordination from their healthcare providers. They want improved access to age-
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appropriate, less fragmented and better coordinated healthcare, and greater psychosocial support 
(Diabetes Australia, 2006; Perry et al., 2012). 
Internationally, this is compounded where adolescents and young adults with specialist service 
needs, such as those with diabetes, live in regional and rural geographical areas. They are often 
doubly disadvantaged by the scarcity of local specialist healthcare and the travel needed to 
access it, especially when HCPs exclusively deliver services by conventional consultation. Other 
limiting factors include transport availability and service operational hours (Birch et al., 2008; 
Kibbey et al., 2013; Ng et al., 2017). If young people are unable to access support and direction 
from appropriately knowledgeable HCPs they have little option but to manage by themselves, 
seeking advice from whatever source is available to them regardless of quality (James, 2017). 
This presents an important research priority: to determine new services that will be appropriate 
and acceptable for AYAT1D, feasible and workable for service providers and achieve efficient, 
effective and cost-effective outcomes for patients, providers and the community. 
Primary care 
Primary care can play a pivotal role for young people as an important point of continuity across 
the lifespan, and as they transition from paediatric to adult diabetes services (American Diabetes 
Association, 2011; Australian Type 1 Diabetes Guidelines Expert Advisory Group, 2011). It is 
generally assumed that primary care has a greater role and responsibility for healthcare provision 
where there is no locally-accessible adult specialist diabetes service (Australian Type 1 Diabetes 
Guidelines Expert Advisory Group, 2011), but there is little evidence whether or when this 
happens. Data are lacking on whether Australians access multiple primary care providers to, for 
example, manage appointment waiting times, but overseas it has been reported that around 14% 
of patients with diabetes ‘doctor shop’ (Agrawal et al., 2016). AYAT1D may also access 
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multiple HCPs because they are often geographically mobile (Agrawal et al., 2016), which 
presents a major obstacle to the provision of continuity of care. 
Despite the imperative of doing so, it is unclear how AYAT1D, who often move between 
parental home, work, college and university, may be encouraged to maintain contact with a 
single practice. Financial incentives for practices have had minimal or no effect on patient 
engagement or clinical outcomes (Latham & Gard Marshall, 2015). Good relationships with 
healthcare providers are generally thought to sustain engagement, but better understanding is 
required of young people’s primary care choices and how these may be optimised. 
Communication technologies 
Communication technologies may promote engagement of young people with specialist health 
services. Increasing use of videoconferencing using personal communication software such as 
SkypeTM and Facetime®, as well as commercial systems managed by healthcare organisations, is 
available to facilitate health systems to be more flexible and responsive, and enable targeted care 
in real time. Video-conferencing has been the means through which young people have re-
engaged with specialist diabetes healthcare services (Dunbabin et al., 2015), and can be utilised 
at relatively low cost. Despite some concerns about the security of healthcare support provided 
using personal communication software, there is no evidence that such software is unsuitable for 
clinical use. Many purpose-developed secure platforms are also available, as are other forms of 
communication technologies such as social networking sites, email, short and multi-media 
messaging services. 
Use of communication technologies requires some adjustments from health systems. For 
example, provision of equipment to staff members, organisation at locations where the electronic 
access will physically occur, and nomination of local support in achieving the objectives agreed 
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in consultations. With an estimated 70% of young adults reporting daily internet use (Office of 
National Statistics, 2007) and 74% using smartphones (Australian Communications and Media 
Authority, 2013), communication technologies may be highly suitable. Technologies also offer 
opportunities for peer support and professional development amongst HCPs; particularly 
important where collegial support is otherwise lacking. 
Effective self-management increasingly involves new technologies, particularly in support of 
self-monitoring and communication with HCPs. These are often in the form of specialised 
program applications (“apps”) (Australian Communications and Media Authority, 2013; James 
et al., 2016a). Downloaded on smart phones and tablets, apps can track personal data such as 
respiratory function; can provide timely information on, for example, carbohydrate content of 
foods (James et al., 2016a), and reminders of appointments. They can electronically transfer data 
e.g. blood pressure, spirometry, weight, blood glucose measurements, to HCPs. 
Specialist expertise 
Maintaining up to date knowledge of apps, a fast-moving field, poses challenges for HCPs. 
Support is needed to develop and maintain the expertise required by HCPs to provide care for 
patients with specialist needs. Particularly in relation to the use of new technologies for glucose 
monitoring and insulin delivery, diabetes offers a particularly pertinent and well-demonstrated, 
although not well addressed, case. Consensus guidelines for continuous subcutaneous insulin 
infusion (CSII) use highlight the need for involvement of a skilled multi-disciplinary healthcare 
team (Grunberger et al., 2014; The Australian National Adult Insulin Pump Therapy Working 
Group, 2013), but there is no stipulation or consensus as to the level of expertise required, or 
how this may be attained. If standards are defined then HCPs will need support and ongoing 
education to attain and maintain their skills and currency, an issue in many settings (James et al., 
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2016b). As knowledge deficits, lack of competence and confidence in HCPs have been identified 
as barriers to accessing expert support (James et al., 2016a), innovative approaches are required 
to upskill and maintain currency. Continuing education and support has been reported to result in 
positive practice changes amongst diabetes specialist and generalist HCPs working in rural and 
remote areas (Giles et al., 2009). 
Deficits in diabetes knowledge and lack of organisational support to remedy this are not unique 
to diabetes educators. Wide-spread serious and sustained deficiencies in nurses' diabetes-related 
knowledge have been reported globally (Alotaibi et al., 2016), which has implications for 
AYAT1D when they present to emergency departments or are hospitalised. Diabetes HCPs 
should be consulted on educational approaches that would be most useful and acceptable. 
Rotating clinical placements across and between paediatric and adult diabetes care settings could 
assist in improving HCPs’ expertise in use of common diabetes-related technologies, as these are 
more commonly used for children and in paediatric healthcare settings (James et al., 2016a). 
National professional associations can play a key role with successful strategies including 
promoting mentorship through member mentoring programs (Australian Diabetes Educators 
Association) and periodic detailed summaries of research findings and evolving technologies to 
help members keep up to date (James et al., 2016b). Continuing education through use of 
communication technologies and online modules could support attainment and retention of 
credentialed or certified diabetes educator status (Australian Diabetes Educators Association, 







Poor communication between healthcare systems hampers and impedes patient follow-up and 
increases risks of young people disengaging from healthcare or, conversely, care duplication 
(Perry et al., 2016). Increased utilisation of communication technologies may assist, although 
many factors outside the direct control of healthcare services may need to be addressed first. A 
key issue deterring use in regional and rural Australia is internet network coverage, reported by 
some diabetes educators in non-metropolitan areas as erratic, with inconsistent visual and sound 
quality (James et al., 2016b). 
Ongoing incompatibilities in the electronic medical record data systems used by and between 
primary, secondary and tertiary care mean missed opportunities to track patient progress and to 
create large common data sets that could be used to support funding decisions and systematise 
healthcare service planning (James et al., 2016b; Perry et al., 2016). The risk of patients being 
lost to follow-up has been highlighted, flagging, at minimum, the need for integration of 
healthcare records on a mandatory rather than voluntary basis (Perry et al., 2016). Lack of 
common data systems may be improved through promotion and routine use of accessible secure 
online health records (Department of Health, 2019). 
National quality monitoring 
National monitoring of health outcomes such as type 1 diabetes vascular complications could be 
used to evaluate the impact of service reconfiguration and/or changes undertaken in service 
delivery. This has been adopted in the United States for many years as part of the Type 1 
Diabetes Exchange Clinic Registry (Type 1 Diabetes Exchange, 2017). In Australia, data on 
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National Diabetes Service Scheme registration and usage are stored but without routine linkage 
to clinical data (Diabetes Australia, 2015b). 
National monitoring of complications for key diseases such as diabetes and cancers could be 
undertaken through coordination of general practice, nationally through structures analogous to 
the Primary Health Networks of New South Wales. However, this avenue presents challenges as 
practices are generally private businesses and software systems are often not compatible. The 
development of disease complications and their progression could, however, be made notifiable 
as service key performance indicators, on a par with other indicators (Australian Institute of 
Health and Welfare, 2016). Recent developments such as the collaborative Australasian Diabetes 
Data Network Registry (Australasian Diabetes Data Network, 2019) will support future 
reportage. Expansion of the data registry to include adult services has been considered and might 
encompass existing local registries. 
Access to subsidised diabetes-related supplies 
Consideration could also be given to adolescents and young adults’ access to blood glucose 
testing strips, CSII and continuous glucose monitoring consumables. In Australia, these 
consumables are government-subsidised via the National Diabetes Services Scheme (Diabetes 
Australia, 2015a). Outside of registration requirements, which necessitate HCP input, there are 
presently no in-built facilitators or inducements in this scheme to promote regular engagement 
with diabetes healthcare teams. By contrast, the CSII Assistive Devices Program in Canada 
(Ontario) requires that people with type 1 diabetes complete a defined number of contacts with a 
diabetes HCP each year to retain access to provincial government funding for CSII consumables 
(Ontario Ministry of Health and Long-Term Care, 2019). Funding is provided on a yearly 
renewable basis and ceases where a renewal form has not been received within one year after the 
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renewal date (Ministry of Health & Long-Term Care, 2016); this initiative has been associated 
with positive changes in healthcare utilisation (Liu et al., 2014). Such a program has implications 
for appropriate service availability, flagging the essential nature of integrated policy and funding 
models.  
DISCUSSION 
This summary of issues in current service provision for adolescents and young adults using type 
1 diabetes as an exemplar provides a brief insight into care for a minority patient population with 
high, complex and long-lasting needs. For many young people, specialist services including 
secondary disease prevention are inaccessible, not age-relevant, under-utilised or inadequate for 
purpose. Such issues are not unique either to Australia or to diabetes, but are commonly 
experienced by young people with long-term conditions; both the issues raised and the 
opportunities for change are international. Difficulties with metabolic control and provision of 
healthcare support for adolescents and AYAT1D have, for example, been reported in the United 
States (American Diabetes Association, 2011; Monaghan et al., 2015). The challenges in 
bridging two separate health models of care and distinct busy healthcare services has been 
reported for numerous diseases besides type 1 diabetes (McDonagh & Viner, 2006), and has 
been the subject of a paediatric chronic diseases transition framework by the Government of 
Western Australia (Department of Health Western Australia, 2009). Similarly, actual and 
potential inequity in healthcare service support has also been reported for young adults with 
cancer (Birch et al., 2008).  
 
Policy and practice innovation are required to assist individual clinicians, specialist healthcare 
services, managers of healthcare organisations and external stakeholders to better support young 
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people, especially outside metropolitan areas. The need for consistent, coordinated and age-
relevant care, and the infrastructure to support this, presents an opportunity to drive integration 
of care and team-working across as well as within disciplines and settings. There is also a need 
for national standards to support education for young people with long-term conditions, 
supported by ‘centres of reference’ that include remote teleconference support for patients and 
educators. Young adults should be engaged and empowered to be part of change and 
accountability mechanisms. This could be monitored through rates of acute and preventative 
healthcare service usage, as well as development and/or progression of disease complications. 
 
Change will likely necessitate investment in health system infrastructure, alongside changes to 
spending on public health interventions. Development of new funding models to cost-shift to 
promote expansion of preventive care could be cost neutral or cost-saving (Kiran et al., 2012). 
Cost effectiveness analyses should be undertaken to support investment, and to determine the 
level of efficiency and effectiveness of proposed models of care, particularly in view of climates 
of cost retrenchment worldwide. Data obtained could provide evidence-based information to, in 
an Australian context, local health districts and the Australian Government; could assist with 
funding decisions to achieve cost-effective allocation of resources, and maximise benefits for 
adolescents and young adults with long-term conditions. 
 
Innovation will likely impact upon the role of nurses, who are key to the education, treatment 
and support of AYAT1D. In many countries, including Australia, nursing has demonstrated its 
versatility as an occupation: new roles and career pathways for adequately prepared nurses 
evolve to meet patients’ needs, leading to expanded scopes of nursing practice and 
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responsibilities. Nurses can act as agents for change by making their voices heard, and through 
use of evidence. 
 
CONCLUSION 
In summary, whilst this discussion does not purport to present either a comprehensive or 
exhaustive consideration of the issues posed in care of adolescents and young adults, it highlights 
the wide variety of issues at the bio-psycho-social level of the individual, health services policy 
and practice that challenge provision of effective health support for adolescents and young 
adults. Inter-sectoral, multilevel and multicomponent opportunities are available to engage and 
empower young people to be part of change and accountability mechanisms, and to transform the 
support available and outcomes achievable. A priority research agenda can drive innovation, 
provide evidence-based information to local, state and national service providers, policy makers 
and funders, and achieve cost-effective allocation of resources for optimal outcomes. The need 
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